**************** 



*■ fe^K 




Disclosure to Promote the Right To Information 

Whereas the Parliament of India has set out to provide a practical regime of right to 
information for citizens to secure access to information under the control of public authorities, 
in order to promote transparency and accountability in the working of every public authority, 
and whereas the attached publication of the Bureau of Indian Standards is of particular interest 
to the public, particularly disadvantaged communities and those engaged in the pursuit of 
education and knowledge, the attached public safety standard is made available to promote the 
timely dissemination of this information in an accurate manner to the public. 




Mazdoor Kisan Shakti Sangathan 
"The Right to Information, The Right to Live" 



^^Eti^^tt^n f im^NS ^g^T^^i ra^g^^uiKS a raaa^ 



IS 4200 (1984) 
Chemicals] 




Jawaharlal Nehru 
'Step Out From the Old to the New' 



Sodium aluminate [CHD 1: Inorganic 



■K^y / 1 juaaaws^fea rs^^TTF^ 



'2*S> W I *>S*V2^NK^ 



^frcvvv^ 



Satyanarayan Gangaram Pitroda 
Invent a New India Using Knowledge 



Bhartrhari — Nitisatakam 
"Knowledge is such a treasure which cannot be stolen" 




.^^_ 



• 




BLANK PAGE 



*rt*2V^ 





PROTECTED BY COPYRIGHT 



18 : 4200 - 1984 

( Reaffirmed 2003 ) 

Indian Standard 

SPECIFICATION FOR 
SODIUM ALUMINATE 



( First Revision ) 



First Reprint MARCH 1993 



UDC 661 '86T8S 



© Copyright 1984 

BUREAU OF INDIAN STANDARDS 

MANAK BHAVAN, 9 BAHADUR SHAH ZAFAR MARG 
NEW DELHI 110002 

Gr 5 September 1984 



IS : 4200 - 1984 

Indian Standard 

SPECIFICATION FOR 
SODIUM ALUMINATE 

f First Revision ) 



Inorganic Chemicals ( Misc ) Sectional Committee, CDC 3 

Chairman Representing 

Dr M. S. Vaidta The Dharamsi Morarji Chemical Go Ltd, Bombay 

Members 
Shri P. V. S. Rao ( Alternate to 
Dr M. §. Vaidya ) 
Shbi S, K. Bastx Directorate General of Supplies and Disposals, 

New Delhi 
Shbi D. S. Chowdhury ( Alternate ) 
Dr R. M. BhatNagar Projects & Development India Ltd, Sindri 

Shri'S. N. Bhattacharya Tata Chemicals Ltd, Bombay 

Shbi S. Qan apathy ( Alternate ) 
Shbi J. C. Bose Indian Oxygen Ltd, Calcutta 

Shrt A. K. Das ( Alternate ) 
Dr S. Ghosh In personal cagacity ( 17-A, ' F * Block, Saket, 

Malviya Nagar Extension, New Delhi-110017 ) 
Dr S. H, Iqbal National Chemical Laboratory ( CSIR ), Pune 

Skki N. J. KikaNI Sarabhai M s Chemicals, Vadodara 

Shbi H. H. Kavaraxa { Alternate ) 
Da P. D. Malhotra Geological Survey of India, Calcutta 

Shiu P. R. Malhan Development Commissioner, Small Scale Industries, 

New Delhi 
Shbi R. Mukhopadhyay ( Alternate ) 
Shbi P. MAnsikhani Glaxo Laboratories ( India ) Ltd, Bombay 

Dr V. J. Dalvi ( Alternate ) ^ 
Shri J. S. Math arc directorate General of Technical Development, 

New Delhi 
Shbi R. C. Bhattachabyya ( Alternate ) 
Shri P. A. Mbnon" Golden Chemicals Pvt Ltd, Bombay 

Shri T. S. Kalahasty ( Alternate ) 
Shri S. V. Nayak J. K. Chemicals Ltd, Thane 

Dr Anjl Pandit Deepak Nitrite Ltd, Vadodara 



Shim J- T. Voka ( Alternate ) 



( Continued on page 2 ) 



© Copyright 1984 

BUREAU OF INDIAN STANDARDS 

This publication is protected under the Indian Copyright Act (XIV of 1357 } and 

reproduction in whole or in part by any means except with written permission of the 

publisher shall be deemed to be an infringement of copyright under the said Act, 



IS : 4200 - 1984 

( Continued from page 1 ) 

Members Representing 

Shri C. V. Ramamurthy Indian Oil Corporation Ltd ( Refineries & Pipelines 

Division ), New Delhi 
Shri A. K. Rao Shriram Foods & Fertiliser Industries, New Delhi 

Shri B. K. Vahi ( Alternate ) 
Dr S. B. Ray Ministry of Defence ( DGI ) 

Shbi D. P. Basu ( Alternate ) 
Shri B. K. Sachar Ministry of Defence ( R&D ) 

Shri A. D. Gupta ( Alternate ) 
Shri C. R. Santhanakrishnan Travancore Chemical & Mfg Co Ltd, Mettur Dam 

Shri K. V. Mani ( Alternate ) 
Dr E. R. SaXena Regional Research Laboratory ( CSIR ), 

Hyderabad 

Dr Mohd Zafar Jamil ( Alternate ) 
Shri C. P. Sharda Shri Ram Institute for Industrial Research, Delhi 

Shri L. B. Srivastava ( Alternate ) 
Shrj N. N. Subrahmanian Indian Bureau of Mines, Nagpur 

Shri M. R. Ruikar ( Alternate ) 
ShriN. C. Thakkar Indian Chemical Manufacturers* Association, 

Calcutta 
Shri S. K. Mathur, Director General, ISI ( Ex-officio Member ) 



Director ( Chem ) 



Secretary 

Shri M. Bakshi Gupta 
Assistant Director ( Chem ), ISI 



Alums and Phosphates Subcommittee, CDC 3:12 

Convener 
Db R. M. Bhatnagar Projects' & Development India Ltd, Sindri 

Members 
Assistant Research Officer Railway Board ( Ministry of Railways ) 
( CM )-II, Research, Designs 
and Standards Organiza- 
tion, Lucknow 
Assistant Chemist and 
Metallurgist, Western 
Railway, Bombay ( Alternate ) 
Shri M. A. Bhatt Swastik Household & Industrial Products, Bombay 

Shri A. T. Brahmbhatt Transpek Industry Ltd, Bombay, 

Shrj P. M. Saraiya ( Alternate ) 
Shri R. K. Gandhi Tata Chemicals Ltd, Vadodar'a 

Shri B. P. Nair Indian Rare Earths Ltd, Odyogamandal 

Shri T. V. SwamiKATHAN ( Alternate ) 
Shri A. V. Paranjafe Albright, Morarji & Pandit Ltd, Bombay 

Shri S. P. Jain ( Alternate ) 

( Continued on page 19 ) 



IS ; 4200 - 1984 

Indian Standard 

SPECIFICATION FOR 
SODIUM ALUMINATE 



( First Revision ) 



0. FOREWORD 

0.1 This Indian Standard ( First Revision ) was adopted by the Indian 
Standards Institution on 18 June 1 984, after the draft finalized by the 
Inorganic Chemicals ( Misc ) Sectional Committee had been approved by 
the Chemical Division Council. 

0.2 The major application of sodium aluminate is in connection with 
water treatment and is based on its property of forming flocculant 
precipitates of aluminium hydroxide which are capable of coagulating, 
entraining and absorbing finely divided suspended solids and coloured 
materials. In addition, it possesses the property of coagulating colloidal 
magnesium hydroxide. Thus, sodium aluminate forms a useful adjunct 
to the limesoda softening process, particularly when magnesium is also 
present in water. It is also used in other industries where aluminium is 
required in an alkaline form or an alkaline coagulant is needed, for 
example, for printing on fabrics, manufacture of lake colours, sizing of 
paper, and hardening of building stones, and as filler in soaps. 

0.3 Sodium aluminate is also used in conjunction with sulphate of alumina 
in the clarification of water supply in water works and in industries using 
river water. This process is known as double coagulation process. 

0.4 This standard was originally prepared in 1967 with a view to helping 
the producers to manufacture a product of acceptable quality, and in 
laying down the requirements of the material, due consideration had 
been given to the indigenous production. 

0.5 This standard has been revised incorporating new limits for iron 
oxide, silica and moisture, as the Committee felt that these elements may 
affect those products where sodium aluminate is used as a raw material. 
The methods of estimation for iron oxide and silica have also been 
modified. This revision incorporates Amendment No. 1 issued earlier. 

0.6 This standard contains clause 3,1 which calls for agreement between 
the purchaser and the supplier. 
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0.7 For the purpose of deciding whether a particular requirement of 
this standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in accor- 
dance with IS : 2-1960*. The number of significant places retained in 
the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard prescribes the requirements and the methods of sampl- 
ing and test for sodium aluminate. 

2. REQUIREMENTS 

2.1 Description — The material shall be a white granular mass. It 
absorbs moisture and carbon dioxide rapidly when exposed to atmosphere 
and results in caking. 

2.2 Stability — Ten grams of the material when dissolved in iOO ml 
of freshly distilled water and allowed to stand for 24 hours in a closed 
bottle, shall not show appreciably larger flocculation or precipitation 
than that present in the beginning. 

2.3 The material shall also comply with the requirements given in 
Table 1 when tested according to the methods prescribed in Appendix A. 
Reference to the relevant clauses of Appendix A is given in col 4 of the 
table. 

2*4 Moisture Content — The moisture content shall be 40 percent 
by mass, maximum when tested according to the method given in 
Appendix B. 

3. PACKING AND MARKING 

3.1 Packing — The material shall be packed in mild steel black plate 
drums with polyethylene liner or as agreed to between the purchaser and 
the supplier. As the material has a tendency to absorb moisture and 
carbon dioxide from the atmosphere which results in caking the exposure 
of the material direct to air shall be avoided. 

3.2 Marking — The packages shall be marked with the following 
information: 

a) Name of the material; 

b) Name of the manufacturer or his recognized trade-mark, if any; 



•Rules for rounding off numerical values ( revised ). 
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c) Mass of the material in the package; and 

d) Identification in code or otherwise to enable the batch of manu- 
facturer to be traced from the records. 



TABLE 1 REQUIREMENTS FOR SODIUM ALUMINATE 

( Claus* 2.3 ) 



Sl 

No. 



0) 



Characteristic 



(2) 



i) Caustic alkalinity ( as NajO ), 
percent by mass, Min 

ii) Water-soluble aluminate ( as 
AJ»0 8 ) , percent by mass, 
Min 

iii) Iron oxide ( as Fe 2 0,), parts 
per million, Max 

iv) Matter insoluble in water, per- 
cent by mass, Max 

v) Silica (as Si0 4 ), parts per 
million, Max 

vi) Sulphates ( as Na^SOi ), per- 
cent by mass, Max 

vii) Chlorides ( as NaCl ), percent 
by mass, Max 

viii) Carbonates ( as Na 2 CO» ), per- 
cent by mass, Max 

ix) Lead ( as Pb ), parts per 
million, Max 

x) Arsenic ( as As a 3 ), parts per 
million, Max 



Requirement 

(3) 
40-0 

52-0 

100 

1*2 
200 

0-2 

0-2 

V6 

50 
8 



Method of Test 
( Ref to Cl No. 
in Appendix A ) 

(4) 
A-3 

A-4 

A-5 

A-6 

A-7 

A-8 

A-9 

A-10 

A-ll 

A-12 



3»2.1 The packages may also be marked with the ISI Certification 
Mark. 

Note — The use of the ISI Certification Mark is governed by the provisions of the 
Indian Standards Institution ( Certification Marks ) Act and the Rules and Regu- 
lations made thereunder. The ISI Mark on products covered by an Indian Standard 
conveys the assurance that they have been produced to comply with the require- 
ments of that standard under a well-defined svstem of inspection, testing and quality 
control which is devised and supervised by ISI and operated by the producer. ISI 
marked products are also continuously checked by ISI for conformity to that 
standard as a further safeguard. Details of conditions under which a licence for the 
me of the ISI Certification Mark may be granted to manufacturers or processors, 
mav be obtained from the Indian Standards Institution. 
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4. SAMPLING 

4.1 The procedure for drawing representative samples of the material, 
the number of tests to be made on the samples and the criteria for 
conformity of the lot to the requirements of this specification, shall be as 
given in Appendix C. 



APPENDIX A 

( Clause 2.3, and Table 1 ) 

METHODS OF TEST FOR SODIUM ALUMINATE 
A-l. QUALITY OF REAGENTS 

A-l.l Unless specified otherwise, pure chemicals and distilled water ( see 
IS : 1 070-1977* ) shall be used in tests. 

Note — ' Pure chemicals * shall mean chemicals that do not contain impurities 
which affict the results of analysis. 

A-2. PREPARED SOLUTION 

A-2.1 Dissolve about 5 g of the accurately weighed material in carbon 
dioxide-free water. Make up the volume to 500 ml in a volumetric 
flask and filter the solution. This solution shall be the prepared solution to 
be used in tests. 

A-3. DETERMINATION OF CAUSTIC ALKALINITY ( AS Na a O ) 

A-3.1 Reagents 

A-3.1.1 Standard Hydrochloric Acid — 0'5 N. 

A-3.1.2 Phenolphthalein Indicator — Dissolve 0*1 g in 100 ml of 60 percent 
rectified spirit. 

A-3.1.3 Barium Chloride Solution — approximately 10 percent ( mfv ). 

A*3w2 Procedure — Take 100 ml of the prepared solution in a conical 
flask and add 20 ml of barium chloride ( neutralized ) solution. Titrate 
it against standard hydrochloric acid using phenolphthalein as indicator. 



♦Specification for water for genera] laboratory use ( second revision ). 
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A-3.3 Calculation 

Caustic alkalinity ( as Na20 ), 310 X F X A' 
percent by mass = j£ 

where 

V -- volume in ml of standard hydrochloric acid required for 

titration, 
N ^ normality of standard hydrochloric acid, and 
M — mass in g of the material present in the aliquot. 

A-4. DETERMINATION OF WATER-SOLUBLE ALUMINATE 
( AS A1 2 3 ) 

A-4.0 Principle — Water-soluble aluminates are determined by precipi- 
tating the material with ammonium hydroxide twice, igniting and weigh- 
ing as R 3 C>3. The mass of oxides due to iron and titanium is deducted 
from it to calculate the mass of AI2O3. 

A-4.1 Reagents 

A-4.1.1 Ammonium Chloride — solids. 

A-4.1.2 Concentrated Nitric Acid — See IS : 264-1976*. 

A-4.1.3 Dilute Ammonium Hydroxide — approximately 9 ft. 

A-4. 1.4 Dilute Hydrochloric Acid — 1 : 4 ( v/v ). 

A-4.1.5 Ammonium Nitrate Solution — approximately 2 percent ( made 
neutral with ammonium hydroxide to methyl red or phenol red ). 

A-4. 1.6 Methyl Red Indicator Solution — 0*15 g in 500 ml of water. 

A-4.2 Procedure — Take 25 ml of the prepared solution and dilute 
to 100 ml. Add 5 g of ammonium chloride and' 3 to 4 ml of nitric acid. 
Boil the solution for a few minutes. Add 2 to 3 drops of methyl red 
solution. Add ammonium hydroxide dropwise, with stirring, until the 
colour of the solution changes to distinct yellow. Boil for one minute, 
filter through a filter paper ( Whatman No. 41 or its equivalent ) and 
wash the precipitate three times with hot ammonium nitrate solution. 
Transfer the precipitate to ihe original beaker washing the filter paper 
with the dilute hydrochloric acid. 



♦Specification for nitric acid ( second revision ), 
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A-4.2.1 Add hot dilute hydrochloric acid sufficient to dissolve the 
precipitate and boil. Add methyl red indicator and make it faintly 
ammoniacal as before. Boil again for one minute and filter the precipitate 
as before. Wash the precipitate with hot ammonium nitrate solution 
until free from chlorides and transfer it with the filter paper to a crucible, 
previously ignited to constant mass. Dry and ignite at a low temperature 
until all carbon is burnt off; then complete the ignition at 1 100°G for one 
hour. Cool the residue in a desiccator over a good desiccant and weigh. 
Re-ignite it until constant mass is attained. 

A-4.2.2 Determine the percentage of aluminium oxide by deducting 
from it the percentage of iron oxide as obtained under A-5. 

A-5. DETERMINATION OF IRON OXIDE ( AS Fe 2 3 ) 

A-5.0 Principle — Iron oxide is determined colorimetrically using 
0-phenanthroline. 

A-5.1 Reagents 

A-5.1.1 Standard Iron Solution ( 70 pg'ml ) — Dissolve 0'491 1 g of 
ferrous ammonium sulphate [ ( FeSC>4 ). ( NH4 ) 2 SO4. 6H$Q ) ] in 
water. Add 10 ml of 1 : 1 sulphuric acid and dilute with water to 

1 000 ml. Pipette out 50 ml of the solution and dilute with water to 500 ml. 
One millilitre of this solution is equivalent to 0*01 mg of iron ( as Fe20s ). 

A-5.1.2 Sulphuric Acid— 1:1. 

A-5. 1.3 Hydroxylamine Hydrochloride Solution — 10 percent ( mjv ). 

A-5. 1,4 O'Phenanthroline Solution — Dissolve 01 g of 0-phenanthroline in 

2 ml of methanol and dilute to 100 ml with water and store in a dark 
bottle with a ground-glass stopper. 

A-5. 1,5 Sodium Acetate Solution — 2 M. 

A-5.2 Procedure — Take 10, 20, 30, 40 and 50 ml aliquots of standard 
iron solution in separate 100 ml beakers. Adjust the pli to 2 to 3 using 
1 : 1 sulphuric acid and then between 3 to 4 using sodium acetate 
solution. Add 2 ml of hydroxylamine hydrochloride solution and 5 ml 
of o-phenanthroline solution. Dilute with water the contents of each 
beaker to 100 ml. Determine the absorbance after 30 minutes against 
reagent blank at 510 nm using a spectrophotometer. Plot a calibration 
curve of absorbance against concentration of t'O fig/ml to 5 f*g/ml as 
obtained by following the above dilution steps using the standard iron 
solution. 
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A-5.2*l Dissolve in water 2 g of the material, accurately weighed, and 
dilute with water to 100 ml. Take 10 ml aliquot in a 100 ml beaker. 
Adjust the pH to 2 to 3 using 1 : 1 sulphuric acid and then between 3 to 4 
using sodium acetate solution. Add 2 ml of hydroxylarnine hydrochloride 
solution and 5 ml of o-phenanthroline solution. Dilute with water 
the contents of the beaker to 100 ml. Determine the absorbance after 
30 minutes against reagent blank at 510 nm using a spectrophotometer. 
Read the concentration for the absorbance determined using the calibra- 
tion curve. 

A-5.3 Calculation 

Iron oxide ( as Fe20 3 ), 

percent by mass — fig i ml of Fe20 3 from the 

calibration curve X 05 

A-6. DETERMINATION OF MATTER INSOLUBLE IN WATER 

A-6.1 Procedure — Weigh accurately 10 g of the material and dissolve 
by stirring in 100 ml of water. Filter through a sintered glass crucible. 
Wash the residue with hot water till it is free from alkali. Dry the 
residue at 13°C ± 2°C to constant mass. 

A-6.2 Calculation 

Matter insoluble in water, 100 X m 
percent by mass ~ jr, 

where 

m = mass in g of the dried residue, and 
M = mass in g of the material taken for the test. 

A-7. DETERMINATION OF SILICA ( AS Si0 2 ) 

A-7.0 Principle — Silica is determined coJorimetrically using ammo- 
nium molybdate. 

A-7.1 Reagents 

A-7.1.1 Standard Silica Solution ( 10 figjml ) — Dissolve 0*314 g of dried 
sodium fluosilicate ( Na 2 SiFe ) in hot water and dilute to 500 ml. Pipette 
out 50 ml aliquot and dilute with water to 1 000 ml. One miUilitre o€ 
this solution is equivalent to 01 mg of silica ( as SiC>2 ). 

A-7.1.2 Sulphuric Acid — 1 : 1 and 10 M. 

A-7.1.3 Ammonium Molybdale Solution — 10 percent ( mjv ). 
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A-7.1.4 Reducing Agent — 07 g of sodium sulphite and 0*15 g of 
l-amino-2 naphthoi-4 sulphonic acid in 10 ml of water, dissolved in 9 g 
of sodium metabisulphUc in 70 ml of water. 

A-7.1.5 Boric Acid — 5 percent ( m'v ). 

A-7.I.6 Hydrofluoric Acid — 45 percent. 

A-7.2 Procedure — Take 10, 20, 30, 40 and 50 ml aliquots of standard 
silica solution in separate 500 ml plastic beakers. Adjust the /»H to 2*0 
with 1 : 1 sulphuric acid. Add 50 ml of boric acid followed by exact 
addition to 4 drops of hydrofluoric acid. Add again 50 ml of boric acid 
and keen in a constant temperature bath at 40°C for 20 minutes. Add 
4 ml of ammonium molybdate solution and keep at 48°C for further 20 
minutes. Remove the beakers and add 20 ml of 10 M sulphuric acid 
and 5 ml of reducing agent. Dilute with water the contents of each 
beaker to 200 ml. Determine the absorbance after 15 minutes against 
reagent blank at 650 nm using a spectrophotometer. Plot a calibration 
curve of absorbance against concentration of 0*5 fig/ ml to 2*5 f*g/ml 
as obtained by following the above dilution steps using the standard 
silica solution- 

A-7,2,1 Dissolve in water 0\5 g of the material, accurately weighed, 
and dilute with water to 500 ml. Take 10 ml aliquot and dilute 
with water to 100 ml. Further, take 20 ml of this aliquot in a beaker and 
adjust the pH to 2*0 with 1 : 1 sulphuric acid. Transfer the contents to 
a 500 ml plastic beaker. Add 50 ml of boric acid followed by exact 
addition of 4 drops of hydrofluoric acid. Add again 50 ml of boric acid 
and keep in a constant temperature bath at 40°C for 20 minutes. Add 
4 ml of ammonium molybdate solution and keep at 40°G for further 20 
minutes. Remove the beaker and add 20 ml of 10 M sulphuric acid 
and 5 ml ofj-educing agent. Dilute with water the contents of the beaker 
to 200 mi. Determine the absorbance after 15 min against reagent blank 
at 650 nm using a spectrophotometer. Read the concentration for the 
absorbance determined using the calibration curve. 

A-7.3 Calculation 

Silica ( as SiO s ), 

percent by mass = fig/ml of SiO a from the 
calibration curve x 10 

A~8. DETERMINATION OF SULPHATES ( AS Na 2 S0 4 ) 

A-8.0 Principle — Sulphates are determined by precipitation with 
barium chloride solution. 

A-8.1 Reagents 

A-8.1,1 Barium Chloride Solution — approximately 10 percent. 

10 
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A-8.1.2 Concentrated Hydrochloric Acid — See IS : 265-1976*. 

A -8.2 Procedure — Take 50 ml of the prepared solution in a beaker. 
Acidify with concentrated hydrochloric acid so that all the aluminium 
hydroxide precipitates dissolve and add, with stirring, 10 ml of hot 
barium chloride solution slowly. Boil gently for 5 minutes and keep it 
for 2 hours on a steam bath. Allow the contents of the beaker to stand 
for 4 hours and filter through a filter paper ( Whatman No. 42 or its 
equivalent ). Wash the precipitates with hot water till it is free from 
chlorides. Transfer the residue in a porcelain crucible and ignite it again 
at 800°C, cool and weigh till constant mass is obtained. 

A-8.2,1 As the maximum limit for lead is 50 parts per million, no 
correction is necessary for lead content: 

A-8.3 Calculation 

Sulphates ( as Na 2 S0 4 ), 6Q . 86 x ffl 
percent by mass = -^ 

where 

m mass in g of the residue of barium sulphate obtained, and 

M — mass in g of the material taken for the test ( see A~7*2 ). 

A-8.4 Alternatively, the sulphate content may also be estimated in 
accordance with 3 of IS : 9506-1980t. 

A-9. DETERMINATION OF CHLORIDES ( AS NaCl ) 

A-9.0 Principle — Chlorides are determined by titration with silver 
nitrate solution using potassium chromate as indicator. When the entire 
chloride is precipitated as silver chloride, chromate ions combine with 
silver to form red silver chromate. 

A-9.1 Reagents 

A-9.1.1 Dilute Nitric Acid — approximately 5 N. 

A-9.1. 2 Sodium Bicarbonate — solid. 

A-9.1.3 Potassium Chromate Solution — approximately 5 percent ( mfv ). 

A-9.1.4 Standard Silver Nitrate Solution — 0' 1 N. 

A-9.2 Procedure — Take 25 ml of the prepared solution in a 250-mI 
conical flask. Just acidify with dilute nitric acid. Neutralize the excess 
of the acid by the addition of sodium bicarbonate. Add I ml of potassium 

♦Specification for hydrochloric acid ( second revision ). 
t Method for determination of sulphate ( volumetric ). 
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chromate solution and titrate with standard silver nitrate solution with 
vigorous shaking until the first permanent colour deviation from the pure 
yellow of the suspension is obtained. Carry out a blank titration, using 
the same quantities of other reagents in the same total volume of the 
reaction mixture. 

A-9.3 Calculation 

Chlorides ( as NaCl ), 5 . 846 x jX , y y \ 
percent by mass = '- ~r^ 

where 

N = normality of the standard silver nitrate solution, 
Vi — volume in ml of standard silver nitrate solution required 

for titration, 
V 2 = volume in ml of standard silver nitrate solution required 

for blank, and 
M -= mass in g of the material contained in the aliquot. 

A-40. DETERMINATION OF CARBONATES ( AS Na 2 CO s ) 

A-10.0 Principle — Carbon dioxide is generated by adding dilute 
hydrochloric acid in vacuum and is absorbed in an excess of alkali 
which is back titrated with a standard hydrochloric acid. 

A-10.1 Apparatus 

A'10.1.1 Kjeldahl Flask — 300-ml capacity, 

A-104,2 Drcchsel Bottle — provided with two taps. 

A-10.1.3 Vacuum Pump — to give pressure less than 10 cm of mercury. 

A-10.1.4 Tap Funnel 

A-10.2 Reagents 

A- 10*2.1 Methyl Orange Indicator — Dissolve 0*01 g of methyl orange 
in 100 ml of water. 

A-10.2.2 Sodium Hydroxide Solution — IN. 

A-40.2.3 Barium Chloride Solution — ! percent. 

A-10.2.4 Phenol phthalein Indicator — Dissolve 01 g of phenolphthalein 
in 100 ml of 60 percent rectified spirit. 

A-16.2.5 Dilute Hydrochloric Acid— 5N, IN and 01 N. 

12 
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A-10.3 Procedure — Take 5 g of the accurately weighed materia] in a 
300-ml Kjeldahl flask A and add about 100 ml of water and two drops of 
methyl orange indicator. Assemble the apparatus as shown in Fig. 1. 
Provide the flask A with a rubber bung through which passes a short 
bend of wide capillary tubing and a tap funnel B reaching nearly to the 
bottom of the flask. Place 20 ml of sodium solution and 1 ml of phenol- 
phthalein indicator in a Drechsel bottle C provided with taps E and F. 
Connect this bottle to the Kjeldahl flask and evacuate the whole assembly 
to less than 10 cm mercury pressure using a vacuum pump. Introduce 
40 ml of 5 N hydrochloride acid through the tap funnel into the flask ( the 
precipitated aluminium hydroxide should redissolve and excess acid 
should be present as indicated by methyl orange ), avoiding the admis- 
sion of air. Keep about 1 ml of acid in the funnel to prevent air leaking 
during subsequent operation. Heat the flask over a small flame until the 
outlet capillary tube becomes hot, shaking the Drechsel bottle occasionally 
to absorb the carbon dioxide. The solution in Drechsel bottle should 
remain pink. Fill the flask A with boiling water through the tap to 
flush out any traces of carbon dioxide held back in the flask. Shake the 
Drechsel bottle and disconnect it after removing the vacuum by opening 
the outlet tap X. Titrate the excess sodium hydroxide with 1 N hydro- 
chloric acid ( phenolphthalein already present ) so as not to overstep the 
end point. Boil oflT carbon dioxide. It is better to complete this titration 
near the end point with 0* 1 N hydrochloric acid till the solution is just 
colourless. Add two drops of methyl orange indicator and excess of 1 N 
hydrochloric acid. Shake well and titrate with sodium hydroxide 
solution. Carry out the blank in the same way. 

A-10.4 Calculation 

Carbonates ( as Na 2 C0 3 ), y / y 3 _ y \ x '053 X 100 
percent by mass - jr/ 

where 

y x r= excess of standard hydrochloric acid (IN) added to 

the solution, 
V 2 volume of standard sodium hydroxide solution consumed 

in the titration, 
V 3 — volume of standard hydrochloric acid ( 1 N ) used for 

blank titration, and 
M mass in g of the material taken for the test. 

A-ll. DETERMINATION OF LEAD ( As Pb ) 

A-11.0 Principle — Lead is determined by comparing the colour 
produced by the material with hydrogen sulphide solution against that 
produced by a standard lead solution. 

13 
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Fig. 1 Apparatus for the Determination of Carbonates 
A-ll.l Apparatus 

A-11,1.1 Nessler Cylinders — 50 ml capacity. 
A-11.2 Reagents 

A-ll.2.1 Concentrated Hydrochloric Acid — See IS : 265-1976*. 

A-1L2.2 Standard Lead Solution — Dissolve 160 g of lead nitrate in 
water and make up the volume to 1 COO ml. Transfer exactly 10 ml of 
the solution to a volumetric flask and dilute it again with water to 
1 000 ml mark. One millilitre of this solution contains 0*01 mg of lead 
( as Pb ). The dilute solution shall be freshly prepared. 

A-ll.2.3 Acetic Acid — approximately 1 N. 



•Specification for hydrochloric acid ( second revision ). 
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A-l 1.2.4 Hydrogen Sulphide Solution — saturated. 

A-11.3 Procedure — Weigh 1*0 g of the material and add 15 ml of 

water. Add 6 ml of concentrated hydrochloric acid and evaporate to 
dryness on a water-bath. Dissolve the residue in water and transfer this 
solution to a Nessler cylinder. Dilute it with water to 30 ml and add 
1 ml of acetic acid and 10 ml of hydrogen sulphide solution. In the 
second Nessler cylinder, carry out a control test using 5 ml of standard 
lead solution and the same quantities of other reagents. Dilute the 
contents of each cylinder to 50 ml and shake well. Compare the colour 
produced in the two cylinders. 

A-1L3.1 The limit prescribed in Table 1 shall be taken as not having 
been exceeded if the intensity of colour produced with the material is not 
greater than that produced in the control test. 

A-12. DETERMINATION OF ARSENIC ( AS As 2 3 ) 

A-12.1 Procedure — Dissolve 1*0 g of material in the minimum amount 
of water. Carry out the test for arsenic as prescribed in IS : 2088-1971*, 
using for comparison a stain obtained with 0*008 mg of arsenic trioxide 
( as As 2 O a ). 

A-12.2 The limit prescribed in Table 1 shall be taken as not having been 
exceeded if the length and intensity of the stain is not greater than that 
produced in the control sample. 



APPENDIX B 

( Clause 2.4 ) 

B-L DETERMINATION OF MOISTURE 

R-1.1 Procedure — Take 5 g of the accurately weighed material in a 

tared squat type bottle and dry it at 130°C ± 2*<lift an oven till constant 
mass is obtained, This temperature has been specified in order to reduce 
the time of the heating. 

B-1,2 Calculation 

{M x - M 2 ) x 100 
Moisture, percent by mass = - «-*■ 

where 

M x = mass in g of material taken, and 

M 2 •= mass in g of the material after heating in the oven. 



•Methods for determination of arsenic (first uvision ). 
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APPENDIX C 

( Clause 4.1 ) 
SAMPLING OF SODIUM ALUMINATE 

C-l. GENERAL REQUIREMENTS OF SAMPLING 

G-1.0 Reference for general requirements of sampling, reference may be 
made to IS : 8883 ( Part 1 )-1978*. 

C-2. SCALE OF SAMPLING 

C-2.1 Lot — In any consignment, all the containers of the same size and 
drawn from the same batch of manufacture shall be grouped together to 
constitute a lot. 

C-2.2 For ascertaining the conformity of the material in the lot to require- 
ments of this specification, tests shall be carried out for each lot separately. 
The number of containers to be selected for this purpose shall depend 
upon the size of the lot and shall be in accordance with Table 2. 

C-2.3 The containers shall be selected at random from the lot. To 
ensure randomness of selection, a random number table may be used. 
In case such a table is not available, the following procedure may be 
adopted: 

Starting from any container in the lot, cou nt them as 1 , 2,3, 

up to r and so on in one order. Every rth container thus counted 
shall be withdrawn to constitute the sample, where r is the integral 
part of JV/«, jV* being the number of containers in the lot and n the 
number of containers to be selected. 

C-3. PREPARATION OF SAMPLES 

C-3.1 From each of the selected containers draw with an appropriate 
sampling instrument a representative portion of the material not less than 
300 g. Divide it into three equal parts of about 100 g and transfer each 
to a clean and moisture-proof sample container which shall be closed 
air-tight ensuring that during this whole procedure the material and the 
sample are exposed to the atmosphere as little as possible. Each of these 
three samples shall be as individual sample representing that particular 
container. 



♦Methods of sampling chemicals and chemical products: Part 1 General 
requirements and precautions. 
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TABLE 2 NUMBER OF CONTAINERS TO BE SELECTED FOR SAMPLING 

( Gtau*;C-2.2 ) 

Number of Contained Number of Containers 

in the Lot to be Selected 

JV n 

0) (2) 

Up to 50 3 

51 to 100 4 

101 to 300 5 

301 and above 7 

C-3.2 There will be three sets of individual samples. Each set will 
contain a sample representing each selected container. One of these sets 
shall be marked for the purchaser, another for the supplier and the third 
shall be used as a referee set. 

C-3.3 The referee set consisting of individual samples representing the 
selected containers shall bear the seal of both the purchaser and the 
supplier or their representatives. They shall be kept at a place and 
under conditions agreed to between the parties. The referee set shall be 
used in the case of dispute only. 

C-4. NUMBER OF TESTS 

C-4.1 Tests for die determination of caustic alkalinity, water-soluble 
aluminate and moisture content shall be conducted on each of the 
individual samples in a set. 

C-4. 2 The samples on which the individual tests are carried out, the 

average .V and range ( R ) shall be calculated: 

where 

P Sum of test results 
~~ Number of tests 

R = Difference between maximum and minimum testresults 

The lot shall be declared as conforming to the requirements of the 
individual sample i f X — 0"6/? is greater than or equal to the minimum 
value specified and .V + 0'6R is less than or equal to the maximum 
value specified in Table I. 
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C-5. CRITERIA FOR CONFORMITY 

C-5.1 For Individual Samples — The Jot shall be declared as confor- 
ming to the requirements of caustic alkalinity, water-soluble aluminate 
and moisture content if each of the individual samples separately satisfies 
the relevant requirements. 

C-5.2 For Composite Sample — For declaring the conformity of the 
lot to the requirements of the characteristics tested on the composite 
sample, the test result for each characteristic shall satisfy the correspond- 
ing requirements of this specification. 
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Headquarters; 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, NEW DELHI 110002 
Talephones : 331 01 31, 331 13 75 Telegrams : Manaksanatht 

( Common to all offices ) 



Regional Offices; 
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•Eastern : 1/14 C.IT. Scheme VII M, V. I. P. Road, 

Maniktola, CALCUTTA 700054 
Northern : SCO 445-446, Sector 35-C, 

CHANDIGARH 160036 
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BOMBAY 400093 
Branch Offices; 
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Inspection Office (With Sale Point) : 

Pushpanjali, 1st Floor, 205-A West High Court Road, 

Shankar Nagar Square, NAGPUR 440010 
Institution of Engineers ( India ) Building, 1332 Shivaji Nagar, 

PUN E 411005 



Telephones 
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L331 13 75 
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T218 43 

L316 41 

24 42 

2519 

2916 

6 32 92 95 



•Sa!i* Office in Calcutta it at 5 Chowringhee Approach, P.O. Prlncep 
Street, Calcutta 700072 

tSalet Office In Bombay la at Novelty Chambers, Grant Road, 
Bombay 400007 

tSalet Office In Bangalorm la at Unity Building, Naraalmharaja Square 
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